Role of the Endoplasmic Reticulum Pathway in the Medial Prefrontal Cortex in Post-Traumatic Stress Disorder Model Rats.
Previous studies revealed that patients with post-traumatic stress disorder (PTSD) have a smaller than normal medial prefrontal cortex (mPFC), and PTSD rats [single prolonged stress, (SPS)] have an increased mPFC neuron apoptosis, which are related to the severity of PTSD symptoms. Three signalling pathways [protein kinase RNA-like endoplasmic reticulum kinase (PERK), activating transcription factor 6 (ATF6), and inositol-requiring enzyme 1 (IRE1)] in the endoplasmic reticulum (ER) play a critical role in resisting apoptosis. The aim of this study was to investigate whether the three branches of ER signalling are involved in SPS-induced mPFC neuron apoptosis. We used transmission electron microscopy (TEM) to detect morphological changes in ER and fluorescence spectrophotometry to detect the concentration of intracellular calcium in mPFC. We used molecular biological techniques to detect the expression levels of three branch signalling pathways of ER: phosphorylated PERK (p-PERK)/phosphorylated eukaryotic translation initiation factor 2A (p-eIF2a), ATF6a/X-box binding protein 1 (XBP1), and IRE1a. In addition, the ER molecular chaperone 78-kDa glucose-regulated protein (GRP78) and the ER-related apoptosis factors caspase family and Bax also were examined. Apoptosis neurons were detected by terminal deoxynucleotidyl transferase deoxyuridine triphosphate nick end labeling. The results showed that the concentration of calcium in mPFC was increased in SPS rats. Using TEM, we found that mPFC neurons in SPS rats showed an expanded ER and chromatin margination. The increased expressions of p-PERK/p-eIF2a, ATF6a/XBP1, and IRE1 in response to SPS were also observed, although the degrees of increase were different. In addition, the protein and mRNA expression of GRP78 was increased in SPS rats; the upregulation of ER-related apoptosis factors and apoptosis neurons after SPS stimulation was observed. These results suggested that the three signalling pathways of unfolded protein response were involved in PTSD-induced, ER-dependent apoptosis in mPFC.